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COnPJDKEHHOCTb nPOUECCOB nMIUEBAPEHHJI B CMCTEME 
BOTHRIOCEPHALUS ACHEILOGNATHI—KAPn 

Jl. KypoBCKan 

HcCJieAOBaHbl H3MeHeHHH ypOBHH aKTHBHOCTH (JjepMCHTOB, yqaCTByiOmHX B nOJIOCTHOM H MeM6paH- 
hom nnmeBapeHHH cerojieTOK Kapna npn 3apa>KeHHH hx Bothriocephalus acheilognathi. H3yqeHa jxuhsl- 
MHKa Aecop6u,HH cj)epMeHTOB c nHmeBapHTejibHo-TpaHcnopTHOH noBepxHOCTH 3apa>KeHHbix h He3apa>KeH- 
Hbix pbi6 h caMHx uecTOA. ycTaHOBJieHbi KoppejiHUHH 3KTHBH0CTH nnmeBapHTejibHbix (J)epMeHTOB KapnOB 
h 6oTpHOu,e(J)ajiK)c c hx Mop^oMeTpnqecKHMH noKa3aTejiHMH. 

3HaqHTeJlbHbIH SKOHOMHqeCKHH ymep6 B pbl6HbIX X03HHCTB3X HHAyCTpnajlbHOrO 
Tnna b pe3yjibTaTe cHH>KeHHH HXTHOMaccbi, a HHorAa h rndejin pbi6, HaHOCHT 6oTpno- 
uec})ajie3, B036yAHTejieM KOToporo hbjihctch JieHToqHbin qepBb Bothriocephalus 
acheilognathi Yamaguti, 1934. rijiepouepKOHAbi (jinqHHKH) 6oTpnoue(f)a.jiiocoB 
pa3BHBaiOTCH jx o nojioB03pejibix oco6en b KHiiieqHHKe KapnoBbix pbi6. 3apa>KeHne 
KapnoB (Cyprinus carpio L.) npuBOAHT Kcepbe3HbiM H3MeHeHHHM b pa3JinqHbix opra- 
Hax h TKaHHx, qacTO cjiy>KHT npnqHHOH iviy6oKHx HapyiueHHH mhotux >kh3hchho- 
Ba>KHbix 4)yHKUHH (Zitnan, Hanzelova, 1984; KypoBCKan, JUbmaob, 1987; Niem- 
czuk, 1988, h a p.)* CBoeo6pa3He nnmeBapeHHH Kapna KaK 6e3>KejiyAoqHOH pbi6bi, 
a TaK>Ke dojibiuan npaKTnqecKan 3HaqnM0CTb AaHHoro BHAa b TOBapHOM pbidoBOA- 
CTBe TpefiyiOT BcecTopoHHero H3yqeHHH aKTHBHOCTH ero nnmeBapHTejibHbix (fiepMeH- 
tob (Ky3bMHHa, noAAy^Han, 1986; KnpnjieHKO h AP-, 1988; Palackova e. a., 1988, 
h Ap.). OAHaKO AHTepaTypHbix AaHHbix o bjihhhhh 3apa>KeHHH 6oTpnouec})ajiiocaMH 
Ha (J)epMeHTaTHBHyK) aKTHBHOCTb KHUieqHHKa MOAOAH KapnoB CpaBHHTeJIbHO MajIO 

(KypoBCKan, 1989; Matskasi, 1978, 1981). 

B (J)yHAaMeHTajibHOM Mop^o^yHKunoHaAbHOM uccjieAOBaHHH SojibinoH rpynnbi 
HH3niHx uecTOA KynepMaHa (1988) H3yqeHbi (})yHKUHH, KOTopbie BbinojiHHiOT noKpcrn- 
Hbie TKaHH AeHToqHbix qepBen, npeACTaBjiniomHe co6oh yHHKajibHyio cncTeMy. 3to 
6apbepHO-3amHTHan, nHmeBapHTejibHO-a6cop6uHOHHaH, onopHan, ceKpeTopHan, 
SKCKpeTopHan h ocMoperyjiHTopHan cj3yHKUHH. Y uecTOA b cbh3h c OTcyTCTBneM 
KHUieqHHKa rHApojiH3 h TpaHcnopT nuTaTejibHbix BemecTB nponcxoAHT Ha noBepx- 
hocth TeryMeHTa. ,H,jiHTejibHaH aAanTaunH k 9HAonapa3HTH3My conpoBO>KAajiacb 
nocTeneHHbiM nepexoAOM (J)yHKu,HH ycBoeHHH nniun ot KHUieqHHKa k noKpoBaM, 
TeM 6ojiee hto y uecTOA ycTaHOBjieHbi rviySoKau cneuHajiH3auHH noBepxHOCTHbix 
CTpyKTyp h coBepuieHCTBOBaHne hx Tpocj)HqecKOH (J)yHKUHH. B HacTOHiu.ee BpeMH 
HMeeTCH SoraTbiH <J)aKTHqecKHH MaTepnaji, noATBep>KAaiomHH Hajinqne y uecTOA 
tukhx numeBapHTeAbHbix cfiepMeHTOB, KaK aMHjia3a, npoTea3a, mejioqHan h KHCJian 
(})0C(})aTa3a h Ap. (LLlHuioBa-KacaToqKHHa, JleyTCKan, 1979; Ky3bMHHa, KynepMaH, 
1983; Jara e. a., 1984, h Ap.). ABTopbi He OTpnuaiOT cfrnKT bo3mo>khocth aAcop6u,HH 
(J)epMeHTOB xo3HHHa Ha noBepxHOCTH TeryMeHTa uecTOAbi h yqacTue hx b npoueccax 
nnmeBapeHHH HapnAy c (J)epMeHTaMH, (J)yHKu.HOHHpyiomHMH b Tejie uecTOA. 

UeAbio HacTonmero unKJia SKcnepnMeHTOB HBHjincb cpaBHHTeAbHoe H3yqeHne 
ypoBHH aKTHBHOCTH nnmeBapHTejibHbix (J)epMeHTOB (aMHAa3a, npoTea3a, Jinna3a, 
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mejioqHaH h KHCJian (})OC(})aTa3a) b KHmeqHHKe cerojieTOK Kapna h Tejie 6oTpHOuec})a- 
J1IOCOB, AHHaMHKH HX AeCOpOUHH C nHUieBapHTCJIbHO-TpaHCnOpTHOH nOBepXHOCTH 
pbi6 h uecTOA h HCCJieAOBaHne KoppejinuHH aKTHBHOCTH cf^epivieHTOB c Mop^OMeTpn- 
qecKHMH noKa3aTejiHMH KapnoB h 6oTpHOuec})ajiioc. 

MATEPMAJl M METOAbI 


B 3KcnepHMeHTe ncnojib 30 BajiH cerojieTOK Kapna, BbiJiOBJieHHbix H3 npyAOB pbi6- 
xo3a «HnBKa» KneBCKOH o6ji. b occhhhh nepnoA. Bo BpeMH onbiTa pbi6y coAepwajm 
b eMKOCTHx c aspnpyeMOH boaoh, kopmhjih ab a pa3a b cyTKH cyxnM rpaHyjinpoBaHHbiM 
kom6hkopmom. CyTOMHbiH paunoH cocTaBHJi 7 % Maccbi Tejia KapnoB. Mepe3 2 — 3 q 
nocjie KopMJieHHH pbi6 H3BJieKajiH KnmeqHHKH, Aejiajin npoAOJibHbin pa3pe3 h co6h- 
pajin uecTOA. CjiH3HCTyio KnmeqHHKa h caMHX OoTpnouec^ajiiocoB npoMbiBajin 
oxjia>KAeHHbiM pacTBopoM PnHrepa h npocymnBajin (f)HjibTpoBajibHOH OyMaron. 

y qacTH pbi6 npoBOAHJin c6op coAep>KHMoro KHuieqHHKa (xnMyca) ajih onpeAe- 
jieHHH aKTHBHOCTH c^epMeHTOB, npHHHMaiomnx yqacTHe b nojiocTHOM nnmeBapeHHH 
pbi6. 

J\j\n H3yqeHHH ocoOeHHOCTen MeMOpaHHoro nnmeBapeHHH y pbi6 h uecTOA 
Hcnojib30BajiH MeTOA nocjieAOBaTeJibHOH AecopOunn (J^epMeHTOB c nnmeBapHTejibHO- 
TpaHcnopTHOH nOBepXHOCTH (Ky3bMHHa, KynepMaH, 1983) b HeKOTopon MOAHcj)HKa- 
UHH, 3aKJlK)qaK)meHCH B H3MeHeHHH MHCJia ^paKUHH, OTpa>KaK)IUHX aKTHBHOCTb 
(})epMeHTOB, HenpoqHO cf)HKcnpOBaHHbix Ha nOBepXHOCTH HCCJieAyeMbix npenapaTOB. 
noAroTOBjieHHbie npenapaTbi KHuieqHHKOB Kapna h uecTOA, KOTopbie HaxoAHJincb 
b oahom KHuieqHHKe pbi6bi, noMen^ajiH b npoOnpKH c 5 mji oxjia>KAeHHoro ao 3— 
5° pacTBopa PnHrepa 6e3 rjnoK03bi (pH 7—7.5). HccjieAyeMbie npenapaTbi 
BCTpnxHBajin b uiyTTejib-annapaTe b TeqeHne 15 mhh. PIpH stom qacTb (})epMeHTOB 
nepexoAHJia b pacTBop. 3aTeM npenapaTbi ABa>KAbi nepeHOCHJin b Apyrne npoOnpKH 
h noBTopnjin onncaHHyio Bbirne onepauHio. Plocjie 3Toro KnmeqHHKH Kapna h OoTpno- 
uec})ajiioc roMoreHH3HpoBajin b pacTBope PnHrepa. 

AKTHBHOCTb aMHJia3bi (KO 3.2.1.1, pH 6.9) onpe^ejinjin no y6biJin KpaxMajia 
MOAHC^nunpoBaHHbiM mctoaom noKpoBCKoro, npoTea3bi (K® 3.4.4.4, pH 8) — 
Ka3eHHa mctoaom noKpoBCKoro h CepreeBOH, jiHna 3 bi (K® 3.1.1.3, pH 8) — Tpn6y- 
THpHHa MeTOAOM LUjibirHHa (AcaTHaHH, 1969), mejioqHOH (K® 3.1.3.1, pH 8.6) 
h khcjioh 4)oc(})aTa3bi (K® 3.1.3.2, pH 5) — no npHpocTy HeopraHnqecKoro (f>oc(})opa 
npH rHApojiH3e |3-rjinuepo(})oc(})aTa MOAHcfmuHpOBaHHbiM mctoaom BoAaHCKoro (Crpo- 
eB, MaKapoBa, 1986). AKTHBHOCTb (})epMeHTOB Bbipa>KajiH b ycjiOBHbix eAHHHuax, 
paccqHTaHHbix Ha eAHHHuy OejiKa b npo6e, c yqeTOM KOJinqecTBa pacmenjieHHoro 
cy6cTpaTa (aMHjia3a, npoTea3a) hjih o6pa30BaBmerocn HeopraHnqecKoro (})OC(})opa 
(4)OC(})aTa3a) h BpeMeHH HHKyOaunn 4)epMeHT-cy6cTpaTHOH CMecn (MrX mhh — *X 
Xmt -1 ) . AKTHBHOCTb jinna3bi Bbipa>KajiH b npoueHTax yObiJin cyOcTpaTa Ha eAHHnuy 
6ejiKa b npo6e, KOJinqecTBO cyOcTpaTa Bbipa>KajiH b eAHHHuax onTHqecKon njiOTHOCTH. 
CoAep>KaHHe Oejma b yKa3aHHbix ^paKunnx onpe^ejinjiH mctoaom Jloypn (Lowry 
e. a., 1951). 

y cerojieTOK Kapna, He 3apa>KeHHbix h 3apa>KeHHbix 6oTpnouecf)ajiiocaMH, H3Me- 
pnjin Maccy (W), AJiHHy (1), paccqHTbiBajiH ynHTaHHOCTb no OyjibTOHy 



onpeAejmjiH Maccy KnmeqHHKa. B Ka>KAOM KnmeqHHKe 3apa>KeHHbix pbi6 noA- 
cqHTbiBajin KOJinqecTBO uecTOA h H3Mepnjin hx o6myio Maccy. 

CTaTHCTnqecKyio o6pa6oTKy pe3yjibTaTOB nccjieAOBaHHH npoBOAHJin no o6me- 
npHHHTOH MeTOAHKe (njIOXHHCKHH, 1980). 
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PE 3 YJ 1 bTATbl H OBCy>KAEHHE 

Mopc})OMeTpHqecKHe nOKa 3 aTejiH. B 3KcnepHMeHTe Hcno.jib30Ba.jiH neTbipe rpynnbi 
cerojieTOK Kapna. B Ta6ji. 1 npeACTaBJieHbi MOpc^OMeTpHqecKHe xapaKTepHCTHKH 
HccjieAyeMbix pbi6. 

Cjiejxyer OTMeTHTb, mto npH 6ojibinoM KOJinnecTBe uecTOA b KHineqHHKe cerojieTOK 
Kapna 1 -h rpynnbi, HMeiomnx 6ojiee HH3Kne pa3MepHbie noKa3aTejin, neM pbi6bi 
Apyrnx rpynn, Ha6jno/i > ajiocb AOCTOBepHoe CHH>KeHHe zuiHHbi (Ha 12.5 %), Maccbi 
(Ha 35.5 %) n ynnTaHHOCTH KapnoB (Ha 3.6 %) no cpaBHeHHio c He3apa>KeHHbiMH 
pbi6aMH. B ocTajibHbix rpynnax pbi6, pa3Mepbi KOTopbix 6ojibme, a mhcjio napa3HTOB 
b KHmenHHKe MeHbme, ycTaHOBJieHO AOCTOBepHO yBejinneHne Maccbi KHinenHHKa 
(Ha 45.3 %, 2-n rpynna) n CHH>KeHne AJiHHbi (Ha 8.8 %, 3-n rpynna) y 3apa>KeHHbix 
pbi6 Hapn^y c He3apa>KeHHbiMH oco6hmh. 

TaKHM o6pa30M, cerojieTKH Kapna, BbipamHBaeMbie b npy^ax, c MeHbmHMH 
pa3MepHO-BecoBbiMH noKa3aTejiHMH 3apa>KeHbi 6ojibmHM KOJinnecTBOM napa3HTOB, 
a 3to b cbok) onepeAb npHBOAHT k 3HanHTejibHbiM noTepnM Maccbi n ynnTaHHOCTH. 

y pOBHH aKTHBHOCTH (})epMeHTOB. J\j. 1H OnpeAeJieHHH aKTHBHOCTH aMHJia3bI, 
npoTea3bi, mejionHon n khcjioh (})0C(})aTa3bi b cjih3hctoh KHinenHHKa n ero co^ep>KH- 
mom, a T3K>Ke b Tejie uecTO/t nccjieAOBajin pbi6 1-h rpynnbi, ajih onpeAejieHnn 
Jinna3bi b uejiOM KHinenHHKe ncno.Jib30Ba.jiH pbi6 2 -h rpynnbi. flaHHbie, npeACTaBJieH- 
Hbie Ha pnc. 1, noKa3biBaiOT cooTHomeHne HccJieztOBaHHbix 4>epMeHTOB y KapnoB, 
He 3apa>KeHHbix h 3apa>KeHHbix 6oTpnou,e(j)ajiiocaMH, h uecTOA. CpaBHeHne nojiyneH- 
Hbix pe3yjibTaTOB y He3apa>KeHHbix h 3apa>KeHHbix pbi6 noKa3biBaeT AOCTOBepHoe 
CHH>KeHHe aKTHBHOCTH C^epMCHTOB B CJIH3HCTOH H COAep>KHMOM KHlHeMHHKa KapnOB 

npn 3apa>KeHHH hx uecTOAaMH (aMHjia3a — Ha 47.4 h 62.5%, P<0.05—0.01; 
npoTea3a — Ha 35.7 h 50.4 %, P<0.05; KHCJian 4)oc4>aTa3a — Ha 29.4 h 41.2 %). 
AKTHBHOCTb LuejiOMHOH (J}OC(j}aTa3bi He H3MeHHeTCH b KHuienHHKe cerojieTOK Kapna 
npH 3apa>KeHHH hx uecTO/taiviH. AKTHBHOCTb Jinna3bi b KHinenHHKe 3apa>KeHHbix pbi6 
(cyMMapHan aKTHBHOCTb CJIH3HCTOH KHineMHHKa H XHMyca) Bbirne B 89 pa3 aKTHB¬ 
HOCTH 4>epMeHTa b KHmenHHKe He3apa>KeHHbix KapnoB (P<0.001). AKTHBHOCTb 
HeKOTopbix 4>epMeHTOB, o6Hapy>KeHHaH b Tejie napa3HTOB HH>Ke hx aKTHBHOCTH 

T a 6 ji h u a 1 


Mop4>OMeTpHMecKHe noKa3aTejiH cerojieTOK Kapna, He 3apa>KeHHbix h 3apa>KeHHbix OoTpnoue^ajnocaMH 

b jieTHe-oceHHHH nepnoA 


Morphometric indices of the carp young of the year noninfected and infected with Bothriocephalus 

in the summer-autumn period 

Tpynna pbi6 

/tjIHHa, CM 

Macca, r 

YnKTaHHOCTb, 
r % X CM -3 

Macca 

KHUjeMHHKa, 

r 

Hhcjio 

uecTo^, 

B KH- 

meHHH- 

Ke, 3K3. 

1-h rpynna 






He3apa>KeHHbie (30) 
3apa>KeHHbie (12) 

6.4+0.2 ** 
5.6+0.2 ** 

6.2+0.5 ** 
4.0+0.6 ** 

2.24-1-0.06 *** 
2.16-1-0.08 *** 


3—34 

2-h rpynna 

He3apa>KeHHbie (10) 

10.0-1-0.2 

23.7-1- 1.9 

2.33-1-0.04 

0.29-1-0.04 * 


3apa>KeHHbie (10) 

9.5+0.5 

21.9+3.3 

2.37-1-0.06 

0.53-1-0.09 * 

1 — 11 

3-h rpynna 

He3apa>KeHHbie (20) 

8.0+0.2 ** 

11.24-0.7 

2.17-1-0.05 

0.25-1-0.02 


3apa>KeHHbie (20) 

7.3+0.3 ** 

10.8-1-2.2 

2.43+0.13 

0.22-1-0.05 

1—20 

4-h rpynna 

He3apa>KeHHbie (10) 

10.0+0.3 

21.8-1-1.9 

2.13-1-0.04 

0.43-1-0.03 


3apa>KeHHbie (12) 

10.9+0.6 

33.5-1-7.0 

2.27-1-0.08 

0.57+0.14 

1 — 11 


FIpHMeqaHHe. 3^,ecb h b Tadji. 2: b cKo6Kax — kojimmcctbo pbi6, Hcnojib3yeMbix b onbiTax. /JocTOBep- 
HOCTb: o^Ha 3Be3^0HKa — P<0.05, UBe — P<0.01, Tpn — P<0.001. 
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Phc. 1. AKTHBHOCTb aMHjia3bi (A), npoTea3bi (5), mejioMHOH ( B ) h khcjioh (J)oc(t)aTa3bi (F), jih- 
na3bi (JJ) b KHiueqHHKe cerojieTOK Kapna h napa3HTHpyiomHX b hhx OoTpnoue^ajnoc. 

/ — CJIH3HCT3H KHUieMHHKa 3apa>KeHHOH pbl6bi; 2 — XHMyC KHllieqHHKa 3apa>KeHHOH pbl6bi; 3 — CJ1H3HCT3H 
KHiueqHHKa He3apa>KeHHOH pbi6bi; 4 — xHMyc KHiueqHHKa He3apa>KeHHOH pbi6bi; 5 — 6oTpHOu.ecj)ajiioc. U.JIH 
jiHna3bi: 1 — uejibifl kh meqH hk 3apaa<eHHOH pbi6bi; 2 —uejibifl KHuieqHHK He3apa>KeHHOH pbi6bi; 3 —6otpho- 
u,e(J)ajiioc. no och op^HHaT — ypoBeHb 4>epMeHTaTHBHOH 3 kthbhocth. 

Fig. 1. Activity of amylase (A), protease (5), alkaline (B) and acidic (f) phosphatase, lipase (JJ) 
in the intestine of the carp young of the year and Bothriocephalus parasitic in them. 


B KHUieHHHKe 3apa>KeHHbIX KapnOB KaK B CJ1H3HCTOH, TaK H B COAep>KHMOM 
KHiueqHHKa (aMHJia3a — b 9.4 h 13.7 pa3a, P<C0.01; npoiea3a — b 2 h 4.4 pa3a, 
P<0.05; Jinna3a — b 1.9 pa3a, P<0.001). AKTHBHOCTb khcjioh (})0C(})aTa3bi 
y 6oTpHouecj)ajiiocoB OTJinqaeTCH He3HaqHTejibHO ot aKTHBHOCTH (})epMeHTa b KHrneq- 
HHKe pbi6bi, a aKTHBHocTb mejiOHHOH (})0C(J)aTa3bi npeBbimaeT aKTHBHocTb (})epMeHTa 
cjih3Hctoh KHiueqHHKa b 25 pa3, b xHMyce — b 7.7 pa3a. 



Phc. 2. CooTHomeHHe 3 kthbhocth nHiueBapHTejibHbix (J)epMeHTOB b npoueHTax ot cyMMapHOH 
aKTHBHOCTH npenapaTa, npHHHTOH 3a 100 % b (|)paKUHHx, nojiyqeHHbix npn AecopOunn (^epMeHTOB 
c nnmeBapHTejibHO-TpaHcnopTHbix noBepxHOCTen cerojieTOK Kapna h uecTOA. 

A — He3apa>KeHHbie pbi6bi; B — 3apa>KeHHbie pbi6bi; B — 6oTpHOue4)ajuoc; 1 — aMHJia3a; 2 — npoTea3a; 

3 — JiHna3a; 4 — mejioqHaa 4)oc(J)aTa3a; 5 — KHCJiaa 4)occJ)aTa3a. 


Fig. 2. Correlation between the activity of digestive enzymes in per cent of the total activity 
of the preparation taken for 100 %, in fractions obtained during the desorption of enzymes from 
the digestive-transport surfaces of the carp young of the year and cestodes. 
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Tskhm o6pa30M, Ha ocHOBaHHH npoBeAeHHbix nccjieAOBaHHH onpeAejieHHH aKTHB- 
hocth nnmeBapHTejibHbix (J)epMeHTOB b cjih3hctoh h XHMyce KHmeqHHKa mo>kho 
roBopHTb o HapymeHHH npouecccm nojiocTHoro h MeM6paHHoro nnmeBapeHHH 
y KapnoB b pe3yjibTaTe 3apa>KeHHH hx OoTpnouecfiajiiocaMH. AKTHBHOCTb aMHJia3bi 
h npoTea3bi, c^yHKUHOHHpyiOLUHX b nojiocTH KHmeqHHKa cerojieTOK Kapna, H3MeHH- 
eTCH b Oojibmen cTeneHH npn 3apa>KeHHH pbi6 OoTpnouecfiajiiocaMH, qeM aKTHBHOCTb 
4>epMeHTOB, 4>yHKUHOHHpyK)mHX B COCTaBe CJIH3HCTOH KHmeqHHKa. 

B Tejie uecTOA o6Hapy>KeHa hh3kbh aKTHBHOCTb aMHJia3bi, npoTea3bi h Jinna3bi, 
Tor^a KaK aKTHBHOCTb uiejioqHoft (J)oc(J)aTa3bi 3HaqHTejibHO npeBbimaeT stot ypoBeHb 
b KHmeqHHKe pbi6. flo-BHAHMOMy, 3to pa3JiHqne b aKTHBHOCTH cjie^yeT paccMaTpn- 
BaTb, KaK ojxny H3 ajmnTauHOHHbix ocoOeHHOCTen KHmeqHbix uecTOA pbi6, KOHKypn- 
pyiomnx c xo3hhhom b npoueccax rnji,pojiH3a h aKTHBHoro TpaHcnopTa nHTaTejibHbix 
BeuxecTB. llojiyqeHHbie AaHHbie corjiacyiOTcn c pe3yjibTaTaMH no aKTHBHOCTH KapOo- 
rHApa3 h uxejioqHOH 4)occJ)aTa3bi y Eubothrium rugosum H3 KHmeqHHKa HajiHMa 
h Triaenophorus nodulosus H3 KHmeqHHKa myKH (Ky3bMHHa, KynepMaH, 1983). 

Xlecop6uHOHHbie xapaKTepncTHKH (J)epMeHTOB. B MHoroqncjieHHbix nccjieAOBa- 
hhhx noKa3aHO, hto HaqajibHbie 3Tanbi rHApojiH3a OnonojimviepoB y jkhbothwx 
ocymecTBJimoTCH b nnmeBapHTejibHbix nojiocTHx 3a cqeT MexaHH3Ma nojiocTHoro 
nnmeBapeHHH, npoMe>KyToqHbie h 3aKJiioqHTejibHbie — Ha CTpyKTypax meToqHon 
KaHMbi 3HTepouHTOB 3 a cqeT MexaHH3Ma MeM6paHHoro nnmeBapeHHH (Ky3bMHHa, 
1984). 

XJjih H3yqeHHH ocoOeHHOCTen MeM6paHHoro nnmeBapeHHH y cerojieTOK Kapna 
h 6oTpnoue(f)ajiiocoB Hcnojib30Bajin He3apa>KeHHbix h 3apa>KeHHbix pbi6 3 -h (aKTHB¬ 
HOCTb aMHJia3bi, npoTea3bi h (J)oc(J)aTa3bi) h 4-h rpynn (aKTHBHOCTb Jinna3bi). 

Bbijio nojiyqeHO qeTbipe (})epMeHTHbie (j)paKUHH c nnmeBapHTejibHO-TpaHcnopT- 
hoh noBepxHOCTH cerojieTOK Kapna h 6oTpnoue(j)ajiioc (JX\ — JX 3 , T). flepBbie Tpn H3 
HHX OTpa>KajIH aKTHBHOCTb (|)epMeHTOB, HenpOqHO (j)HKCHpOBaHHbIX Ha nOBepXHOCTH 
nccjieAyeMbix npenapaTOB ((^paKunn JX\ — JX 3 ) . Elpn 3tom (JipaKUHH JXi qacTHHHO 
coAep>Kajia (J)epMeHT, He copOnpoBaHHbin Ha noBepxHOCTH npenapaTOB (aKTHBHOCTb 
Me>KBopcHHqaTbix npocTpaHCTB), a npoqHOCTb cfmKcauHH (})epMeHTOB Ha CTpyKTypax 
nnmeBapHTejibHo-TpaHcnopTHOH noBepxHOCTH yBejinqnBajiacb b paay JX 1 —Xh, 
4)paKUHH roMoreHaTa (T) cjih3HCToh KHmeqHHKa KapnoB OTpa>Kajia aKTHBHOCTb 
cj)epMeHTa, AocraToqHO npoqHO cJ)HKCHpoBaHHoro Ha BopcHHKax 3HTepounTOB,6oTpno- 
Ue^aJIIOCOB — aKTHBHOCTb (J)epMeHTOB, CBH3aHHbIX C nOKpOBaMH TeJia,H aKTHBHOCTb 
coMaTHqecKHx (JiepM chtob . 

Ha pnc. 2 npnBeAeHbi AaHHbie no KHHeTHKe AecopOnnn aMHJia3bi (/), npoTea3bi 
(2), mejioqHon (5) h khcjioh (j)occj)aTa3bi (4), Jinna 3 bi (5) ajih He 3apa>KeHHbix (A) 
n 3apa>KeHHbix OoTpnouecJmjiiocaMH (B) KapnoB h uecTOA ( B ). Y pbi6, He 3apa>KeH- 
Hbix napa3HTaMH, Han6ojibmaH aKTHBHOCTb aMHjia3bi (51.7 %),npoTea3bi (51.9 %), 
mejioqHon c|)oc(j)aTa3bi (48.9 %) h khcjioh (})oc(})aTa3bi (53.3 %) ycTaHOBJieHa 
b (})paKUHH roMoreHaTa cjih3hctoh KHmeqHHKa b pacqeTe ot cyivnviapHOH aKTHBHOCTH 
npenapaTa bo Bcex HccjieAyeMbix cfipaKUHHx. CaMan BbicoKan aKTHBHOCTb 
Jinna3bi y He3apa>KeHHbix pbi6 o6Hapy>KeHa b (J)paKUHH JX 2 (43.6 %). Y cerojieTOK 
Kapna, 3apa>KeHHbix OoTpnouec^ajiiocaMH, MaKCHMajibHbie 3HaqeHHH aKTHBHOCTH 
aMHJia3bi (61.8 %), npoTea3bi (63.3 %) h mejioqHon (j)oc(j)aTa3bi (31.6 %) coxpa- 
HHJincb b (})paKUHH roMoreHaTa cjih3hctoh KHmeqHHKa, ho a6cojiiOTHbie qncjia hx 
H3MeHHJIHCb. y 3apa>KeHHbIX KapnoB aKTHBHOCTb JIHna3bI H KHCJIOH (J)OC(j)aTa3bI 
nepepacnpeAejiHJiacb no cj)paKUHHM h HanOojibmne 3HaqeHHH onpejiejieHbi b (fipaKunn 
JX 3 (44 H 30.2%). 

npn cpaBHeHHH a6cojnoTHbix 3HaqeHHH aKTHBHOCTH 4>epMeHTOB, nojiyqeHHbix 
b pe3yjibTaTe AecopOunn hx c nnmeBapHTejibHo-TpaHcnopTHOH noBepxHOCTH He3a- 
pa>KeHHbIX H 3apa>KeHHbIX KapnOB, yCTaHOBJieHO AOCTOBepHOe CHH>KeHHe aKTHBHOCTH 
aMHJia3bi b (J)paKUHH JX 1 h JXs (P<0.05). AKTHBHOCTb npoTea3bi, Jinna3bi h khcjioh 
(J)oc(J)aTa3bi yBejiHqnjiacb b cj)paKUHHx JX\ — JX 3 y KapnoB, 3apa>KeHHbix uecTo^aMH 
(Pc0.05 — 0.01). AKTHBHOCTb npoTea3bi b cfipaKunn roMoreHaTa cjih3hctoh Knmeq- 
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HHKa 3apa>KeHHbix pbi6 yBejiHMHjiacb b 3.2 pa3a, a aKTHBHOCTb jiHna3bi h khcjioh 
(j)occj)aTa3bi CHH3H«/iacb b 2.7 h 1.5 pa3a no cpaBHeHHio c noKa3aTejiHMH b c|)paKUHH 
roMoreHaTa He3apa>KeHHbix KapnoB. //ocTOBepHbix H3MeHeHeHHH aKTHBHOCTH mejioq- 
hoh (j)occj)aTa 3 bi b cJ^paKUHHx JX i—r y 3apa>KeHHbix pbi6 He BbiHBjieHO. 

B pe3yjibTaTe H 3 yqeHHH uecopOunn cjiepMeHTOB c nnmeBapHTejibHO-TpaHcnopT- 
hoh noBepxHOCTH 6 oTpnoue(j)ajiK)coB nojiyqeHbi MaKCHMajibHbie 3HaqeHHH aKTHB- 
hocth aMHjia3bi h npoTea 3 bi b pacneTe ot cyMMapHon aKTHBHOCTH npenapaTa 
b (j^paKUHH JX 2 (38.3 n 49.2 %), Jinna 3 bi — b (j)paKUHH JXz (41.7 %) (pnc. 2). //jih 
mejiOMHOH (j)occ|DaTa 3 bi onpeuejieHbi nonTH paBHbie 3HaneHHH aKTHBHOCTH (JiepMeura 
b (j)paKUHH JX\ h r (39.3 h 37.8 %). B OTJiHqne ot khhj 0 hhhkob b c|)paKUHH tomo- 
reHaTa nccjieuyeMbix uecTOu OTMeqeHbi uoBOjibHO HH3KHe 3HaqeHHH aKTHBHOCTH 
aMHjia 3 bi (15.9%), npoTea 3 bi (11.7%), Jinna 3 bi (16%). CjieuoBaTejibHO, ujih 

3 THX ((DepMeHTOB 84— 88 % HX aKTHBHOCTH npHXOA^TCH Ha cf)epMeHTbI, HenpOHHO 
CBH 3 aHHbie C nOBepXHOCTH bIMH CTpyKTypaMH 60 TpH 0 Ue(jDaJlK)C 0 B (JX\ — JX 3 ), H OHH 
cnoco 6 Hbi npHHHMaTb aKTHBHoe ynacTHe b npoueccax MeM 6 paHHoro nnmeBapeHHH 
uecTOA- 3 to MoryT 6 biTb c|)epMeHTbi, aucopOnpoBaHHbie noBepxHOCTHbiMH CTpyKTy¬ 
paMH uecTOAbi H3 co^ep>KHMoro KHUjeqHHKa Kapna, a TaK>Ke 4)epMeurbi, CHHTe3Hpy- 
eMbie caMHMH uecrouaMH. 

npH epaBHeHHH a6cOJIK)THbIX 3HaqeHHH aKTHBHOCTH (J)epMeHTOB B (j)paKUHHX, 
nojiyqeHHbix c nmueBapHTejibHO-TpaHcnopTHbix noBepxHOCTen 3apa>KeHHbix cero- 
jieTOK Kapna h 6oTpnoue(})ajiK)coB, ycTaHOBjieHO noBbimeHHe b (j)paHKUHHx JX\ — JX 3 
napa3HTOB aKTHBHOCTH aMHJia 3 bi, npoTea 3 bi h Jinna 3 bi (PcO.05— 0.001). PIo-bhuh- 
MOMy, HeMajiyio jxojuo b npoueccbi MeMOpaHHoro nnmeBapeHHH bhocht naHKpeaTH- 
qecKHe (jiepMeHTbi Kapna (aMHjia3a, npoTea3a, Jinna3a), aucopOHpoBaHHbie Ha nnme- 
BapnTejibHO-TpaHcnopTHOH noBepxHOCTH uecTOA Hapauy c hx coOcTBeHHbiMH (j)ep- 
MeHTaMH. Oocc|)aTa3HaH aKTHBHOCTb 6oTpnoue(j)ajiK)coB MO>KeT ObiTb oOycjioBJieHa 
b Oojibmen cTeneHH c|)epMeHTaMH, cHHTe3npyeMbiMH caMHMH napa3HTaMH, TaK KaK 
BbIHBJieH BbICOKHH ypOBCHb aKTHBHOCTH B (J)paKUHH JX 1 H T (meJIOqHaH (})OC(j)aTa3a ) 
h (jDpaKUHH r (KHCJian (J)occj)aTa3a). Hcnojib3yeMbie MeTOunqecKHe nouxoubi He no- 
3bojihiot c BbicoKOH ToqHOCTbio OTBeTHTb Ha Bonpoc o npnpoue cJiepMeHTOB, yqacT- 
Byiomnx b npoueccax MeMOpaHHoro nnmeBapeHHH 6oTpnoue(|)ajiK)coB (cHHTe3npye- 
Mbie b opraHH3Me uecTOu hjih aucopOnpoBaHHbie H3 couep>KHMoro KnuieqHHKa). 
OuwaKO ueTajibHbin aHajiH3 uHHaMHKH uecopOuHH (})epMeHTOB c nHiueBapurejibHO- 
TpaHcnopTHOH noBepxHOCTH cerojieTOK Kapna, He 3apa>KeHHbix h 3apa>KeHHbix 
OoTpnouecjDajuocaMH, a T3K>Ke caMHx uecTOjy ypoBHen (J^epMeHTaTHBHOH 3kthbhocth 
b KHHieqHHKe nccjieuyeMbix pbi6 h HMeiomnxcn jiHTepaTypHbix uaHHbix (Poljakova- 
Krusteva e. a., 1983; Varma e. a., 1985; Stoitsova, Dacheva, 1987, h up.) uaiOT 

B03M0>KH0CTb npeunojio>KHTb, hto aKTHBHOCTb aMHjia3bi, npoTea3bi H JIHna3bI 
y 6oTpHOuec})ajiK)coB oOycjiOBjieHa b Oojibmen CTeneHH (|DepMeHTaM h, aucopOnpoBaH- 
HblMH H3 COUep>KHMOrO KHUjeqHHKa, HCM (j^epMCHTaMH, CHHTC3HpyeMbIMH B Opra- 
HH3Me uecTou. Oocc})aTa3HaH aKTHBHOCTb, HeoOxouHMan ujih pacmenjieHHH h TpaHc- 
nopTa nHTaTejibHbix BemecTB, y OoTpnouecjjajiiocoB oOecneqHBaeTcn 3a cqeT (j)epMeH- 
TOB, CHHTe3HpyeMbIX caMHMH reJIbMHHTaMH. 

KoppeJIHUHH aKTHBHOCTH (jDepMCHTOB. JXj IH BblHCHCHHH B33HMOCBH3eH M0p(j)0- 
MeTpnqecKHx npH3H3K0B cerojieTOK Kapna, He 3apa>KeHHbix h 3apa>KeHHbix Ootpho- 
ue(j)ajiiocaMH, c nccjieuyeMbiMH noKa3aTejiHMH npoueccoB MeMOpaHHoro nHiueBape- 
HHH paCCHHTaHbl K03(})(j)HUHeHTbI H yCTaHOBJieHbl KOppeJIHTHBHbie CBH3H Me>KUy 
UJ1HHOH, MaCCOH, ynHTaHHOCTbK) pbl6, MaCCOH KHHJeHHHKa H aKTHBHOCTbK) c|)epMeHTOB 
b (jjpaKUHHx, nojiyqeHHbix b pe3yjibTaTe uecopOunn (jjepMeura c nnuxeBapHTejibHO- 
TpaHcnopTHbix noBepxHOCTen pbi6 (Ta6ji. 2). Y He3apa>KeHHbix KapnoB yCTaHOBJieHbl 
UOCTOBepHbie KOppeJIHTHBHbie CBH3H Me>KUy aKTHBHOCTbK) aMHJia3bI B ^paKUHHX JX 1 
H JX 2 H MaCCOH KHUjeqHHKa (P<<0.05 — 0.01), Me>KUy aKTHBHOCTbK) JlHna3bI B (j)paK- 
UHHX JXs H r H BCeMH HCCJieuyeMbIMH MOp(j)OMeTpHqeCKHM H nOKa3aTeJIHMH (P<0.05), 
Me>Kuy aKTHBHOCTbK) uiejioqHOH (j)OC(j)aTa3bi b (jjpaKunnx JX 1 , JX 3 h T h Maccon KHmeq- 
HHK3 (P<<0.05 — 0.01), Me>KUy aKTHBHOCTbJO KHCJIOH (j)OC(j)aTa3bI B (j)p3KUHH /Is, 
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T a 6 ji h u a 2 

KoppejiHUHH aKTHBHOCTH cfiepMeHTOB b (J)paKUHHx, ncviyqeHHbix npn AecopOuHH c nnmeBapHTejibHO-TpaHcnopTHOH noBepxHOCTH KHiiieqHHKa 

cerojieTOK Kapna, c MopcJjOMeTpnqecKHMH noKa3aTejiHMH pbi6 

Correlation between the enzyme activity in fractions obtained during the desorption from the digestive-transport surface of the 
intestine of the carp young of the year and morphometric indices of fishes 
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AJihhoh h ynmaHHOCTbio pbi6 (P<0.05). npH 3apa>KeHHH cerojieTOK Kapna 6otpho- 
uec})ajiiocaMH HapyinaeTCH Gojibnian qacTb 3aBHCHMOCTeft Me>KAy aKTHBHocTbio 
(J)epMeHTOB b HCCJieAyeMbix ({ipaKUHHx h MopcjiOMeTpHqecKHMH noKa3aiejiHMH pbi6. 
YCTOHqHBOH KOppeJIHTHBHOH CBH3bK) HBJIfleTCH 3aBHCHMOCTb aKTHBHOCTH aMHJia3bI 
B (})paKUHH JXl OT Maccbl KHUieqHHKa. y 3apa>KeHHbIX pbl6 aKTHBHOCTb aMHJia3bI 
B 4)paKUHH JXl 3aBHCHT TaK>Ke OT AJIHHbl H yriHTaHHOCTH pbl6, a aKTHBHOCTb (})ep- 

MeHTa b (})paKUHH roMoreHaTa — ot Maccbi KHUieqHHKa (P<0.05). /JocTOBepHan 
KOppeJIHTHBHaH 3aBHCHMOCTb OTMeqeHa B (j^paKUHH TOMOreHaTa MOKAy aKTHBHOCTblO 
npoTea3bi, c oahoii CTopoHbi, h ajihhoh pbi6 h Maccoft KHUieqHHKa — c Apyroft. 

TaKHM 06pa30M, HCCJieAyH KOppejIHTHBHbie CBH3H aKTHBHOCTH (JiepMCHTOB 
b ({ipaKUHHx npH Aecop6u,HH (JiepMeHTOB c nniueBapHTejibHO-TpaHcnopTHOH noBepx- 
hocth HccjieAyeMbix cerojieTOK Kapna, mo>kho 3aKjiioqHTb, hto aKTHBHOCTb (JiepMeH- 
tob b 6ojibineft CTeneHH 33bhcht ot Maccbi KHUieqHHKa, qeM ot Mop(})OMeTpHqecKHx 
noKa3aTejieft caMoft pbi6bi. 

PaCCHHTaHbl K03(f)(})HUHeHTbI KOppejIHUHH aKTHBHOCTH (j}epMCHTOB B (})paKUHHX, 
nojiyqeHHbix npn Aecop6unn c nHincBapHTCJibHO-TpaHcnopTHoft noBepxHOCTH 6ot- 
pHoue(})ajiiocoB, c Maccoft h kojihucctbom uecTOA b KHuieqHHKe Kapna. YcTaHOBjieHbi 
nOJIO>KHTejIbHbie AOCTOBepHbie KOppejIHTHBHbie CBH3H MOKAy aKTHBHOCTblO aMHJia3bI 

h npoTea3bi b (JipaKUHH roMoreHaTa ot Maccbi uecTOA (r=0.54; r=0.53; P<0.05). 
O^HaKO aKTHBHOCTb (JiepMeHTOB, npHHHMaiomHx yqacTHe b MeM6paHHOM nnmeBape- 
HHH neCTOA, He 33BHCHT OT KOJIHUeCTBa 60 TpHOUe(})ajIIOCOB B KHUieUHHKe CerOAeTOK 
Kapna. 
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INTERRELATION BETWEEN THE DIGESTIVE PROCESSES IN THE SYSTEM 
BOTHRIOCEPHALUS ACHEILOGNATHI—CARP 
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SUMMARY 

Changes in the morphometric indices of fishes infected with Bothriocephalus acheilognathi , the 
activity level of digestive enzymes (amylase, protease, lipase, alkaline and acidic phosphatase) in fishes 
and in the body of Bothriocephalus as well as the dynamics of the desorption of enzymes from the 
digestive — transport surface of carp and cestodes were studied on the current year young reared 
in ponds of the fish farm «Nivka» of the Kiev region. The correlation between the activity of enzymes 
and morphometric characteristics of fishes and parasites was analyzed. It has been established that 
carp young with low size—weight indices is infected with a greater number of cestodes (3 to 34 spec.) 
than larger fishes (1 to 11 spec.). In fishes infected with Bothriocephalus a disturbance of the extracellu¬ 
lar and parietal digestive processes is observed. The activity of amylase and protease functioning 
in the intestine cavity of infected fishes changes to a greater extent than the activity of enzymes of the 
mucosa. In Bothriocephalus the activity of amylase, protease and lipase is stipulated by the enzymes 
adsorbed from the content of the intestine while the phosphatase activity in cestodes depends, 
apparently, on the enzymes synthesized by helminths themselves. 



